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ABSTRACT: jhe effect on ay at +20, -25 and -50°C caused by 4sothermal 
quench-hardening within & temperature range of 200° - 400°C and 
tempering at 500° - 650°C compared to oil-quenching and tempering 


4OKh, HOKhN and KOKhMNA steel within a range of 200° - 300 Cc and 
tempering at 500° - 650°C ensured the game a, at negative tempe~ 
patures as conventional quench-hardening and tempering at the 

card 1/2 game temperatures. practures of the specimens were also similar. 
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Brittleness of Structural Steels After High Tempering 


Isothermal quench-hardening at 350° - 400°C, i.e., in the upper range of inter- 
mediate transformation entailed reduced 4, and deteriorated appearance of the 
preak, 35KhGSA steel reduces sharply a, at lower testing temperatures inde- 
pendent on the method of quench-hardening: The drop of a, at lower temperatures 
appears less in steel quench-hardened and tempered to Ro 50 than in steel tem- 
pered to R 28 - 32. A sharper pronounced proneness to cold brittleness in pro- 
ducts oF isothermal quench-hardening 4n the upper portion of the intermediate 
range after high tempering is explained by microstructural heterogeneity, arising 
as a result of stratification of supercooled austenite into ferrite and austenite 


enriched with C, which preserved 4 definite orientation, In the lower portion 


of the intermediate range the dimension of austenite particles and the degree of 
4ts enrichment with C is lesser, reducing the microstructural heterogeneity and 
approaching the structure and properties of steel to the state of tempered 


martensite, 
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TITLE, Scientific and Technica Conference_on Harden Steels in Hot ‘Media 
and Intermediate Transformation of Austenite ¥ 


PERIODICAL: Yaroslavsk. Prom-st' (Sovnarkhoz Yaroslavsk, ekon. adm, r-na), 1958, i. 
No. 1, P- 59 


TEXT: In December 1957, & scientific and technical conference was held at 

Yaroslavl’ on the problem: "Hardening steels in hot media and intermediate +rans- 
formation of austenite”. Theoretical questions were eonsiderad of the intermediate 
transformation of austenite, the structure, and the phase compostion of. 
ducts of austenite transformation; the influence of the intermediate austenite 


transformation products on the properties of. steel; the methods of plotting the 
thermokinetic diagrams of austenite sransformation and their utilization for 
determining the thermal treatment conditions; the isothermal hardening and other 
mathods of nardening in hot media. The Conference noted the practiced value of 
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Scientific and Technical Conference on Hardening Steels 1n Hot Media and Inter~- 
mediats Transformation of Austenite 


using thermokinetic diagrams for determining the thermal treatment conditions of 
different products, The successful epplication of 4sothermal hardening is shown 
in the lectures for enhancing the structural strength of the parts in mechanical 
engineering, for enhancing the endurance and strength of tools of high-speed and 
other tool steels; the technological advantages of hardening in hot media are 
pointad out. 4 
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Tranglator's note: This is the full translation of the original Russian abstract, 
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2) Intermediate transformation stops when 4 certain 
quantity of non-decomposed austenite still remains, 
whereby the completeness of the transformation increases 


3) Diffusion redistribution of carbon takes place during 
intermediate annealing; 

4) Decomposition of austenite in the sntermediate range 
ap well as the penetration after completion of the 
transformation leads to 4a decrease of the martensitic 


the degree of dispersion, hardness and other properties 
of the decomposition products; 

6) In the decomposition products of the lower part of 
the intermediate region existence of the setragonal 


) The products of decomposition of the upper part of the 
intermediate range are most frequently "feather" shaped, 
Card whilst the decomposition products of the lower part are 
2/29 acicular}3 
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8) Intermediate transformation is accompanied by the 
formation of 4 relief on the polished surface of 4 cut; 
In steels which are alloyed with carbide forming 
elements, the intermediate transformation is characterised | 
py a separate pranch of the C-shaped curve which is 
separated from the pearlitic range by @ zone of relatively 
stable austenite 5 
10) Irrespective of the chemical composi 
the carbide in the intermediate transformations is a 
cementite type carbide and,as regards 
alloying elements,it does not aiffer from the average 
composition of the steel; 
11) The static strength and the physical properties of the 
iti ° of the intermediate 
range does not differ materially from similar properties 
of the martensite products tempered to achieve the sane 
hardness; 
12) The decomposition products of the austenite in the 
intermediate range after high temperature tempering have 
Card less favourable mechanical properties than the structure 
3/29 obtained after nardening for obtaining martensite followed 
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135) A full and even a partial decomposition of the 
austsnite jn the upper region of the intermediate range 
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separation of the carbon phace fron the austenite and its 

jnpoveriemaent in carbon. Arvraileble data on chs tetracgonel 

gspructure of the a-phase which ferns jn the snternediate 

pange, on the martensite character of the polymorphous 
yo & transformation in earbon-free alloyed irom in this 
range and on the formation of 2 nicro-relief sndicate 
that the g-DLase during shis transformation is formed carding 
to the nertensite type. Poking into coneideration the 
obtained deta, the authors consider shat transformation of 
the austenite 4n the jnternedicate range is due to a 
redistribution of tre carbon in the austenite and 2 
fornation of sections with snereascd and with reduced 
carbon concentrations. sections of the austenite with 
reduced carbon concentration sransform into sarvtensite 
and those with anereased carbon concentrations ney possess 
ao differing stability depending om the alloying and on she 
transformebion fonperature ; under certain conditions 
carbides will start to separate out from the austenite. 

Card Mransformetions ejmiler in character to the sntermcaiate 

5/29 transformation of the austenite are specific features of 
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the alloys containing elements with sharply aiffering 
speeds of eiffusion (ircn and carbon in steel). 
Candidate of Mechnical Sciences L, U,. Pevzner, 
G. D. Kubyshkina, Tl. M. Popova, L, §. zZaslavskeya, 
G, HM, Rovenskiy jn their paper "On Intermediate Transfcrua- 
tion" 4nvestigated in detail the phase composition of tne 
products of internediate transformation. Particularly 
valuable are the X-ray structural and the chemical analyses 
of the residual austenite which is precipitated electro- 
lytically. The authors compared products of intermediate 
transformation in Cr and Si steels. They stated shot 
in chromiun steel clear lines of thg carbide FezC were 
observed by 4-Tay analysis from 220°C onwards, wilst in 
siljcon steels this carbide is detected only from the 
400°C isotherm onverds., They also investigated the problen 
of redistribution of alloying eicnents (Cr and Si) during 
anteenediate transformation. It was established that in 
Card the non-decomposed austenite, the silicon content is_ 
6/29 approximately equal to its average conten in the jnitial 
austenite, In chroniva svecls nt 280-350 C, the chromium 
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concentration in the carbide does not exceed the average 
concentration of chrgmium in the steel. At a higher 
temperature (400-420 C) an enrichment of the carbide with 
up to 7 to 6% Cr was observed for a steel containing 3-5 Cr, 
The authors express the following views on the mechos.2 sit 
of intermediate transformation: 
1) Intermediate transformation takes place at lower tempera- 
tures than recrystallisation, i.e, at a tenperature with a 
sharply inpeded self-diffusion of the iron and diffusior of 
the alloyins elements; 
2) the fundemental difference of the snternediate transforma 
tion fron the pearlitic one is the change in the mechanism 
of the y+ & transformation, namely, @ change from the 
ordinary diffusion kinetics to the nartensitic one, which is 
confirmed by the presence of a relief on the surface of @ 
cut and the existence of & relation between the crystallo- 
graphic directions of the forming a-phasc end the original 
Card austenite; - 
9/29 %) the process of decomposition begins with a preliminaly 
redistribution of the carbon in the austenite; it is acsu.e 
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that two elementary processes tale place, namely y-4 a 
transformation according to the martensitic kinetics 
in the impoverished section and carbide separation froa 
the enriched section, 
The authors found that in silicon steel an enrichnent 
with carbon of the residual austenite takes Place after 
ordinary hardening and tempering, The degree of enrich- 
ment of the austenite reaches the same values as in the 
case of iso-thermal intermediate transfornation, olin; 
this fact into consideration, it is assumed that durins 
low temperature tempering decomposition of the residual 
austenite takes place according to the laws governins the 
transformation of super-cooled austenite in the inter- 
mediate range. Therefore, the authors arrived at the 
conclusion that the favourable mechanical propertics of 
Silicon steels after isothermal hardening are due to a 
particular structural state: a disperse a-phase with a 
small quantity of carbide which is coherently linked to 
Gana it and a considerable quantity of residual austenite, 
8/29 V. V. Skotnikov in his paper "On the Mechanism of 
Formation, Phase State and Structural Shapes of Products 
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of Intermediate Transformation of the Austenite" 
investigated the structural shapes and the properties of 
the products of intermediate transformution in engineering 
alloy steels on the basis of micro-structural analysis 
and hardness measurement, He found that the initial 
products of intermediate transformation in low end acéiun 
carbon steels have a clearly pronounced lamellar structure 
which is similar to that of the eutectoidal structure, 
whereby the spacing between the lanellae decreases 
regularly with decreasing transformation tenperatures, 
It was established that the phase which is redistributed 
in the products of intermediate transformation (which is 
usually assumed as being a carbide phase) hes the 
following features: the quantity of this phase exceeds b7 
far the quantity of the carbide phase which can fori for 2 
given carbon content and this is particularly pronounced in 
the. case of low carbon steels; the speed of spheroidisation 
of this phase is incommensurably larger than that of ‘ihe 
Card cerbide phase in pearlite; with increasing duration of 
9/29 isothermal annealing, the dimensions of the particles of 
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this phase will decrease appreciably, they "dry up". 
On the basis of his own and other results, the author 
concludes that the mechanism of internediate transformation 
consists in a diffusion layering of the super-cooled 
austenite and has the character of sa cutectoidal 
decomposition, Since one of the phases differs frou 
the initial austenite only by the sharp difference in 
the carbon concentration, the intermediate transformation 
can be referred to as monotectocidal in analogy with 
monotectic transformations, Sub-division of the 
intermediate range into two regions is due to differences 
in the nature of the formed a-phase: in the upper region 
ferrite forms with carbon concentrations approachins the 
equilibrium one, whilst in the lower region the ferrite 
5 saturated with carbon (low carbon martensite), The 
envhor disputes the phenomenon of sclf-braking of the 
ouscess of internediate transformation since one of the 
phases of the formin;; product consists of carbon enriched 
austenite, The formation of a cerbide phase is due to 
Card secondary processes which take plece after the basic 
10/29 process of layering of the initial austenite. 
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P. V. Romanov read the paper "Nature of Internedlate 
Structures in the Light of Relations Governing the 
Thermo-Kinetic Transforuation of the Austenite", On the 
basis of a large munber of thermo-kinctic diagraas 

plotted by the author, relotions were estnblished 

governing the transformation of austenite during 
continuous cooling of binary alloys for iron with carbon, 
nickel, molybdenun and chromium and also for steels 

with i 2 or a larger number of alloying elenents, 

The author expressed the view that the nature of 
intermediate transforaation of austenite in alloy steels 
differs from that of isothermal transformation (in the 
internadiate temperature range) of carbon steel. He 
proposes to consider the first as a polymorphous transfori- 
ation of the alloys iron-alloyiny element with a regular 
reconstruction of the lattice y~a. The second is 
considered as decomposition of the austenite which is 
deternined by the diffusion of the carbon during isotnermal 
annealing, He proposed a differing terminology for 
designating the decomposition products of the austenite 
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of alloy steel and of the products of isothermal 
transformation of carbon steels, 

L. P. Ivanova in her paper "Features of Intermediate 
Transformation of Austenite in Silicon Steels" investi- 
gated the intermediate transformations in the steels - 
6082 and 37KhS on the basis of the maynetometric and 
X-ray structural analysis, measurement of the electric 
resistance, determination of the mechanical properties 
and application of chemical and X-ray structural analysis 
of electrolytically produced sediments, On the basis 

of the experimental data, the author concludes that, 
during intermediate transformation, self-diffusion of iron 
occurs in silicon steels with a slow diffusion of carbon 
which is impeded owing to the presence of silicon, 

V. @,. Biryulin and Doctor of Technical Sciences 

V. D. Sadovskiy in their paper "On the Influence of Iso- 
thermal Hardening on the Mechanical Properties of Steel" 
investigated the impact strength ord the hardness of the 


steels 40KhNMA,' 35KhGSA and 38KhMYuA as a function of 


the hardening and tempering regimes, The majnetometric 
method was used for measuring the cuantity of residual 
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austenite and for plotting the thermal kinetic diagrams 

of the super-cooled austenite, The authors point out 

that long duration (100 hours and nore) annealing in a 

hot medium leads to a decrease of the impact strength 

whereby in hot media with temperatures of 200 to 300°C, 

the impact erreneth ahOSte ages at first, reachinz a certain 

value with increasing /ad ion and, then, the 

impact strength begins te decrease, It the medium has a 

temperature of 350 ~ 400°C, a continuous drop is observed 

in the impact strength with increasing duration, Comparing 

this phenomenon with the irreversible tenper brittleness, 

the authors point out that embrittlement of the steel 

after ordinary hardening and tempering develops rapidly 

(within a few minutes) for the temperature range 300 to 

400°C and on isothermal hardenjng it develops after 

many hours, After hardening (300°C) the drop in impact 

_ strength is accompanied by an _inter-crystalline fracture; 

Card for the isotherms 350 and 400°C the fracture is intra- 
13/29 crystalline, Occurrence of an intra-crystalline fracture 

is attributed by the authors to the features of the micro- 
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structure of the transformation products in the upper part 
of the intermediate range, It was established that in 
steel hardened from 400°C the inter-crystalline fracture, 
which is characteristic for reversible temper brittlengse, 
is obtained only after high temperature tempering (675°C) 
soe eeote by rapid cooling and subsequent embrittlement 

at o°Cc. 

vV. F, Senkevich and Professor I. N. Bogachev in their 
paper "Isothermal and Step-wise Hurdening of Steel" 
analyse the mechanical properties of the engineering 
steels 45Kh, 45G2 and 37KhS after treatment in molten 
alkalies. On the basis of their results the authors 
arrive at the conclusion that isothermal hardening in 
molten alkalies is technologically favourable for a 
number of steels and ensures favourable mechanical 
properties, However, this is possible only within a 
narrow range of super-cooling temperatures and deviation 
from this range can be accompanied by a sharp deterioration 
in the properties, particularly of the impact strength. 
For Steel 45G2 and also 40Kh, the hot hardening is a more 
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reliable method of heat treatment in molten alkalies 
and this is particularly suitable for components of small 
and medium sizes, 
Candidate of Technical Sciences N. I, Popova in her paper 
"Influence of the Products of Intermediate Transformation 
on tho Physical and Mechanical Properties of Engineering 
Steels" investigated the influence of various quantities 
of intermediate transformation products (at 300 to 450°C) 
on the mechanical properties and on the appearance of the 
fractures of specimens of the Steels 35KHNZM and 35KhNIM, 
The steel structure was investigated by optical and 
electron microscopes and also by chemical analysis of the 
carbide sediment of steels with differing initial 
structures, Studying tho character of the changes in 
the mechanical properties of the steel, hardened according 
to various regimes, as a function of the tempering 
temperature, the author established that the influence of 
intermediate transformation products on the mechanical 
Card properties of the steel depends on the temperature at 
15/29 which these transformations take place, ‘The quantity of 
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the decomposition products of the austenite forming at 
300 C has practically no influence on the yield point, 
the impact strength and the character of the fracture of 
the steel compared with the corresponding characteristics 
obtained after ordinary hardening and tempering at the 
sane temperature. The decomposition products of the 
austenite forming at higher temperatures (450 and 400°C) 
bring about a reduction of the yield point and the {apact 
strength and also a less favourable appearance of the 
fracture whereby the quantity of the products for which 
a deterioration of the mechanical properties is observed 


with a non-uniform distribution of the carbides which ~ 
increase with in reasing isothermal tenperature, After 
tempering at 600°C the non-uniforaity is conserved and 
the quantity of carbides remains the same as that after 
hardening, ‘The structure obtained after tempering cf the 
martensite is uniform and contains a uniform distribution 
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of disperse carbides, Analysis of the carbide sedinents 
shoyed that after ordinary hardening and tempering at 
600°C the carbides contain Cr, Mo and Mn in quantities 
which are near to their respective contents in the 
carbides of residues of annealed steel, The compositions 
of the carbides will be the same in the prgducts of 
transformation gt austenite forming at 300°C and equally 
tempered at 600°C, The carbide denaetts of the products 
of intermediate transformation for at 350, 400 and 450°C 
(after tempering at 600°C) proved to have a lower content 
of Cr, Mn and Mo, On the basis of the obtained results, 
the author concludes that the physical and mechanical 
properties after temperinz of steel hardened to obtain 
martensite differ from that of steel which contains in 
its structure products of intermediate transformation, 
Apparently,this is due to the differing shape, magnitude 
and character of the distribution of carbides and also 
to the distribution of Cr and Mo between the carbide 
and the metallic phases of these structures. 
B, I, Elizarov and V, V. Skotnikov in their paper 

Card "Influence of the Products of Intermediate Transformation 

17/29 on the Tendency to Cold Shortness of Engineering Steels 
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After High Temperature Tempering" investigated the impact 
strength of the steels 40Kh, 4OKhN, 4OKhMMA, 45G2 and 
35KhGSA at +20, -25 and -50°C, It was established 
that as regards cold shortness after high temperature 
tempering of steel following ordinary and isothermal 
hardening, the investigated steels can be classified 
in the following sequence: 4OKhMA, 4OKhN, 40Kh, 45G2, 
35KhGSA. The products of isothermal decomposition of 
austenite in the upper part of the intermediate range, 
after high temperature tempering, show a more pronounced 
tendency to cold shortness than the tempering products of 
martensite and the products of isothermal decomposition 
of austenite in the lower part of the intermediate range, 
The authors explain this phenomenon on the basis of the 
mechanism of intermediate transformation proposed by 
V. V. Skotnikov, 
D, M. Pomerants and V. V. Skotnikov in their paper 
"Features of Irreversible Tempex Brittleness in the 
Products of Intermediate Transfornation of Engineering 
Automobile Steels" investigated the dependence of the 
Card 18/29inmpact strength and the change in the quantity of the 
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residual austenite of the steels 40 » AOKhN, 4OKhNMA, 
35KnGSA OKhM, 40KhGT and 45¢2 on the temperature of the 
medium during isothermal hardening and the tempering 


temperature. They arrived at the following conclusions: 
1) No definite relation was established between the 
irreversible temper brittleness and the change in the 
quantity of the residual austenite; 

2) temper brittleness of the first type will be the less 
pronounced in isothermally hardened stecl the hicher the 


temperature of the isotherm and for the isotherms 350 and 
400°C this type of brittleness does not occur; 

4) the transformation products in the top part of the 
intermediate range tend to develop a particular type of 
irreversible brittleness (second fpes which is 
characterised by intra-crystalline fracture, The authors 
attribute this type of fracture to the features of the 
structure of the products of intermediate transformation, 
which are considered as being a eutectoidal mixture of the 
a-phase and of the enriched austenite. The first type of 
brittleness (with an inter-crystallite fracture) is 
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associated with the process of carbide formation in the 
matrix a-phase which is over-saturated with carbon in 
the products of transforuation of the lower part of the 
intermediate region, Brittleness of the second type 
develops as a result of the processes of tempering of the 
Y-phase which distributes in the ferrite within the limits 
of what was originally the austenite grain. In a number 
of cases, even before tempering, the presence of carbon 
enriched austenite~martensite can cause brittle fracture 
along the grain. This elucidates the observed intra- 
crystalline fracture of transformation products of the 
upper part of the intermediate region which manifests 
itself strongly after tempering. 
Candidate of Technical Sciences N. V. Kazakova and 
N. V. Koroleva in their paper "On the Influence of the 
Decomposition: Products of the Austenite in the Intermediate 
Range on the Tendency of the Steel to Develop Temper 
Brittleness" investigated the influence of the products 
of intermediate transformation on the tendency of the 
Card 20/29steel to develop reversible temper brittleness and to 
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elucidate the nature of this phenomena in the steels 
DIKHNG, Z5KHNSM, ZOKRNSV and 35KhM after isothermal 
hardening at 256-450°C ana tempering at 600-630°C with 
various cooling speedy, ‘the Impact strength was tested 
at temperatures between +200 and -180°C,studying also 
the character of the fracture and the micro-structure 
of the steel by means of optical and electron microscopes, 
Evaluation of the tendency to develop temper brittleness 
was carried out on the basis of the temperature of 
transition of the steel into the brittle state, The 
authors arrived at the following conclusions: 
1) A partial transformation of austenite in the inter- 
mediate range during hardening has practically no 
influence on the character of separating out of the enbritteling 
intergranular phase during slow cooling of the steel after 
tempering; 
2) the intergranular phase which separates out during slow 
cooling of the steel after teupering shows less influence 
on the embrittlement than the orientated acicular 

Card 21/29carbides which fora during the intermediate decomposition 
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of the austenite, Therefore, if products of intermediate 
decomposition are present in the structure, the fracture 
of the steel in the case of impact tests will proceed 
along the grain even if the steel was cooled Slowly after 
tempering and an embrittled phase separated out at the 
grain boundaries; 
3) with increasing temperature of the partial interuediate 
transformation of austenite (during hardening) and 
increasing quantities of the products of this transforma- 
tion, the critical temperatures of brittleness increase 
both in the case of rapid as well as in the case of slow 
cooling after tempering, In the first case the increase 
is more intensive than in the second and,as a result of 
that, the critical brittleness témperatures are close to 
each other, 
Candidate of Technical Sciences B. N. Arzamasov in his 
paper "On the Hardenability and Through Hardenability of 
Engineering Steels During Isothermal Heat Treatment" 
studied these factors for the steel 30KhGSA by investi- 
Card 22 poeating the hardness of the micro-structure and also by 
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comparing the cooling curves of the core and of the 
surface of specimens of various diameters with a thermo- 


sodium and kaliuwa and also of soda lye and of 
potash lye, The author established that the cooling 
Capacity of the investigated hot media depends on their 
temperature and does not depend on their composition; 
with decreasing temperature of the medium, its cooling 
capacity increases appreciably, 
R. P, Radchenko in his paper "On the Selection of the 
Regime of Heat Treatment of Large Components by Means of 
Thermo~kinetic Diagrams" gave data on the investigation 
of the steel 35KhNM of various heats for which thermo- 


O°C. He has shown 
oat quantities of alumini 88 an alloying element 
do havé/influence on the hardenability of steel, A 

Card 23/29 comparative study was made of the mechanical properties 


ae : Bag ERs we bate ee ; 
paste ts Re! : = f 5 vs peat 4 Sera aes frre fee Set rao iy a pages 
pibleee posits ye STOR ReMi Glearee ene meee Bone pocaumieer ad -5 
APPROVED FOR RELEASE” 03/15/2001 CLA-RDPGG-ODS1SR001967610010 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5 


ei cee AASB R ESS 
Sees ees Se 


3 


129-58-5-16/17 
Scientific-Technical Conference on Hardening in Hot Media and 
Intermediate Transformation of Austenite (Yaroslavl’) 


along a cross section of a blank cf 130 mu dia, (after 
cooling in oil, in water and through water in 011) with 
the properties of specimens cooled with various speeds, 
The following conclusions were arrived at: 

1) The products of transformation of the right part of 
the intermediate range on the thermo-kinetic diagram 
after high temperature tempering possesses a low impact 
strength and a low limit of proportionality and the 
fracture of the specimens has a crystalline structure; 

2) if the thermo-kinetic diagram of austenite transforma- 
tion is available, it is pogsible to establish the optinun 
regime of heat treatment (of hardening) of components 
without testing specimens treated according to various 
variants,provided that the properties of the structural 
components and the cooling curve of the core of the 
component are known; 

3) the cooling curves of the component found experimentally 
for any grade of stecl are enplicable also for other 
similar grades of steel, 

Candidate of Technical Sciences B, N. Arzamasov in his 
paper "Dependence of the Fatigue Limit, tne Strength and 
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the Plasticity of the Steel 30KhGSA on the Regimes of 
Isothermal Hardening" investigated the mechanical 
properties for the purpose of establishing a relation 
between the fatigue limit and other mechanical 
characteristics on flat specimens of sheet made of the 
steel 30KhGSA of a thickness of 2 mm. The specimens were 
hardened in a hot medium of 250, 300, 350 and 400°C, 

The duration of heating at these temperatures was such as 
to obtain the fullest decomposition of the austenite 

(15 mins, 40 mins, 5 hours and 10 hours resrectively). 
The author concluded that on increasing the temperature 
of the isothermal hardening from 250 to 450°C under 
conditions of an as complete as possible decomposition 
of the austenite, the fatigue limit of 30KhGSA steel 
increases,in spite of the decrease of the strength and the 
yield point and also of the breaking strength and the 
hardness, 

Professor I, N. Bogachev and R. I. Mints in their paper 
"Combination of Heat Treatment with Oxidation in Melts of 
Oxidising Agents" investigated the possibility of 
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combining hardening or tempering in molten alkalies 
with oxidation (addition of nitrite and nitrate sodium 
salts), It was established that the process of 
oxidation in these media takes place in jumps whereby 
a transition is observed from the lower oxide types 
into higher types of oxides and, in addition to 


profective capacity. In this case,treatment at 400 to 
500°C increases the resistance to corrosion six to 
sevenfold compared to untreated components and three 

to fourfold in the case of a treatment temperature of 
300°C, Oxidation also increases the wear resistance 

of cutting tools, The currently applied treatment of 
tools in a vapour atmosphere can be substituted by 
treatment in molten oxiding agents, 

I. G, Rivkin in his paper "Influence of Isothermal 
Treatment on the Strength of Cast and Rolled High Speed 
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Steel" drew attention to the fact that a considerable 
Proportion of cutting tools are Scrapped due to cracks 
and not due to natural wear, Therefore, the mechanical 
en studied of 
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tool steels and the most effective proved to be the 
combined treatment and the treatment according to 
Variant I, It was established that isothermal hardening 
increases the service life of the cutting tool, 
Main Results of the Conference, There was a discussion 
relating to the eory of intermediate transformation, 
the structure and the composition of the products of 
intermediate transformation as a result of which certain 
important problems were singled out for further investi-_ 
gation in this field: 
a) Investigation of the structure and mechanism of the 
formation of the a-phase; 4 
b) Investigation of the structure of the steel by 
electron microscopic and phase analysis; 
¢) Investigation of the fine structure of the y-phase 
(distortion of the crystal lattice, of the size of blocks, 
etc.) in conjunction with incomplete transformation; 
a) Study of the transformation of residual austenite 

Card 28/29 during tempering in the intermediate range; 
e) Study of brittleness phenomena, 
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The delegates of the conference pointed out the practical 
value of thermo-kinetic diagrams for working out heat 
treatment regimes of various components and the necessity 
of more thorough investigations in various organisations, 
It was pointed out that isothermal hardening is 
successfully applied for increasing the structural 
strength of important components in engineering and also the 
strength and service life of tools made of high speed 

and other tool steels. It was also pointed out that 
hardening in hot media has certain technological 
advantages, e.g. reduction of the distortion and of the 
residual stresses, shortening of the heat treatment 

cycle, possibility of obtaining a bright and an oxidised 
surface, The necessity was stressed of wider utilisation 
of progressive methods of heat treatment, 

(Note: This is a complete translation and not an abstract), 


AVAILABLE: Library of Congress, 


Card 29/29 1,: Conferences-Metallurgical-Yaroslavl' 2, Steel-Hardening-USSR 
3. Austenitic steels-Transformations 
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_ AUTHOR: Yelizarov, BT 
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TITLE: Checking the Quality of Production and Maintenance of Accuracy of Gages 
at the Yaroslavl! Motor Works 


PERIODICAL: Yaroslavsk. prom-st! (Sovnarkhoz Yaroslavsk, ekon, adm. r-na), 1958, 
aie . Nr 8, pp 37-39 ; 


ABSTRACT: The organization and methods of the technical control of materials, seni- 
manufacture and finished products as well as the mamifacturing processes 
in the assembly shop, the foundry, the forge and in the thermic shops are 
described, The work of the central gaging laboratery, of the control ind 
checking points of the various shops and the checking rooms for precision 
measurements to secure the accuracy of control instruments and the uni~p 
formity of gages at the Plant, was reviewed, 
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Asymptotic methods for the calculation of transients in low-frequency 
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(Radio filters) 
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2590 | 1209/0306 
AUTHORS: Yelizarov, B.V., and Makarov, G.I. 


I ge OAL, 
TITLE: Transients in delay lines with a great many sections 


PERIODICAL: Radiotekhnika, ve 16, no. 10, 1961, 10 ~ 19 


TEXT: This article was read in May 1960 at the Radio-Day All-Union 
meeting of the Scientific and Technical Society of Radio Engineer~ 
ing and Electrical Communication im. A.S. Popov. The present ar~ 
ticle is a continuation of the work of the authors (Ref.l: B.V. 
‘Yelizarov, G.N. Krylov, G.I. bakarov, Radiotekhnika, vol. 14, no. 
2, 1959; Ref. 2: V.B. Yelizarov, G.N. Krylov, G.I. Makarov, Radio- 
_tekhnika, vol. 14, no. 10, 1959} on the use of asymptotic methods 


for determining the transients in delay lines. The circuit conside- 
red in this article consists of n symmetrical identical M-type sec~ 
tions Fig. 2 of a low-pass filter connected in series, loaded by 


ay, and excited from a voltage generator with internal resistance 
Zs The properties of such a circuit are studied by deriving its 


Card 1/9 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5" 


"APPROVED FOR RELEASE: 03/15/2001 ROSE 00513R001962610010-5 


RSI PRP IBIS REN PLY DPSS ES PATE ay ERP SESE TER ESTO nT ee ear rT Eh SEMEN ERAT IS EEREOP ES RTA TES MOY EA OPPRIPEL IE SEE 


s/109/61/016/010/002/006 
Transients in delay lines ... D209/D306° 


transfer coefficients K(X) 
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where 2a! 259 Zs & - are functions of dimensionless complex fre- 
quency x = p/w, and Wo - the cut-off filter frequency, g - being 
the pcopapation wanetanes The prey onary characteristic is found 


considering T - sections only and Dee = R, and Ly, = R,, so that 
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can be introduced. K(x) can then de represented as 
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~— ke PT 
K(x) = —Ke_, fy (x) = chag + 
and the output voltage by 


: o : Ex 
a Unger (1) = —- K (x) U,,(*) e“ dx, t= Wt, (19) 
‘O 2rf ; . Ww 
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where Vs, (*) ~ the generalized spectrum of input voltage. The de- 
termination of the root sign in K(x) is arbitrary since after the a 
transformation of ny perbolic functions fz2(x). is represented by a 
polynomial of the order 2n + 1. It can also be shown that £2(x9 
has simple roots ~ ané 
t 
ft: os Fs 
VA +(1 = mn?) x Vn* -(1 - m®) ty 
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) : t, = sh g/2 ~ (21) 
80 that Uo + VTE Rh ig , 
, teas i sot ruigt V3 


a ays) 


vet 
7a Vi-+x (reat) . 7, WER AV TER — rp (Via de (22) PN 


iy < hale “Wier +g VIER +e) 3 


and finally from (22), (21) and (20) 
A fe. in View + rd VIER +n) 
ange (Bett "Wie, eee 
eee tate ta) 
A ae As eras | 
s=0,1. (: 


m* — (1 —m?) sh? [a(n 
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is-obtained. Taking the real and imaginary parte of Eq. (23), ex- 
pressions of the type of 


a= £3 (a, B); pe £,(a, B) (24) 


are obtained, from which a and f can be consecutively obtained. 
Functions f, and fy are very complicated. Their iterative expres- 


sions converge very quickly, however, , and are non critical with 
respect tu the initial approximation, e.g. the evaluation of roots 
for n = 50 using the fast computer CTPENA (STRELA) takes only 3 mi~ © 
nutes. Knowing the poles of K(X) and of U(X) Vout (7) can be re- 


‘presented as 


“Tel = Ug) + K UTA ope Gf Ute) ( o 
) = es a 4. Re J) See | 2 ; 
“Out 5t ° fy) per I &) ? K 


C oli) 


or Vous (1) = Uren (2) 4: 3) M, e7%1" cos (8, 4+ 9,).* (26) 
: YS sO pea een ; : 
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Uy4(*) is the steady state solution for poles of U,,(*) and all 


other terms tend to zero for t —} 00 and determine the transients. 
‘For convenience the constant factor Up can be extracted and then 


Uue(t) = UU, (+) with 
Lim U, (1) =] (27) 
_t—> 00 : 
-and only the graph of U, (+) can be plotted. All calculations were x 


made by the authors after programming the "Strela" computer and 
much numericai material has been compiled which because of the li-~ 
miteid space could not be reproduced in the article, Only U, (+) for 


n= 5 is given in all figures and graphs. For larger n the reason- 
ing remains the same but the transients become much lengthier. The 
graph of U, (1) ia given for various ifr. = ry, 2 1 with unit in- 


pulse function at the input. The values of as Bo» M, and G5 for 
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#= 0 are given in.tabulated form. As may be seen the change in m-_ 

tual inductance strongly influences the delay and the shape of the a 
signal. If at the same time « >0, the delay only varies, for #--0 © 

both the delay and the signal shape are changed. From the point of 

view of overshoots there exists a certain optimum value of 2. This 

value is Rone 0.25. Fig. 6 shows U,(t) with input signal 


; ; _f0 r<0 pu (28) 
ay i (sing 250" = we 
-_ — Sed = fq 2 “ = . 
for r, = T; = 130, 5 W/W, = 0.5 (w, a =a) for various x and, = 
= 0.2. Curve 1 = Q, = 0.2, ~ = O; curve 2 She = 0.5," = 0.3; curve 


35 = fy = 0.5, « = Of curve 4 ~ = 0.5; « = = 0.3. With a further 


increase in frequency the length of transients rapidly increases — SK 
and the effect of parameters begins to be felt. The characteristic 
shape of output signal for frequencies near the cut-off is shown. 

The envelope of the signal, while oscillating slowly tends to its 


ora . | ( 
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‘steady state value and time taken depends on all parameters but 
mainly for fi, —> 1. The derived exact expression (26): allow not on- 


ly certain physical phenomena to be demonstrated but are also use- 
ful as a means of checking the accuracy of approximate expressions 
derived earlier by the authors (Refs: 1, 2: Op.cit.). The main term \ 
of ae - 


a“ aw 


Wat ag [ae ta at | i | (29) 


describes the process more accurately than the expression obtained 
earlier (Refs 1, 2: Op.cit.) and is handier in calculations. The | 
case of a unit impulse input is then considered. There are 8 figu- 
res, 3 tables and 4 Soviet-bloc references [Abstractor's note: 
Ref. 4, although in Russian, is a translation from an English-lan- 
guage publication ]. ; 
SUBMITTED: February 11, 1960 pane etal? 
ee December 19, 1960 (after revision) 
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Method for calculating transients in low-pass ladder-type filters 


- making allowance for iosses. Vest, LGU 18 no.103131-133 63, 
(MIRA 16:8) 


(Electric filters) 
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(HIHA 17:5) 


1.Iz lego khirurgicheskogo otdelenilya (zav. - kand. med, nauk P.N, 
Sholom) Krasnodarskoy gorodskey bol'nitsy No.3 (glavnyy vrach K.A. 


Kushin) e 
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Translation from: Referativnyy zhurnal, Mashinsstroyentye, 1959, No. 10, p. 185 


# 38663 7 

AUTHOR: Yelizarov, D, F, f 

TITLE: The Use of Oxygen Un Foundry pummel: | 

PERIODICAL: Baldi, Mekon. byul, Sovnarkhoz Zaporozhsk, skan, adm, r-na, 1958, is : 
No, 3, pp. 15-18 . 


— 


TEXT: Cagt fron in a ladle~-convertar of 0,7-t holding capacity is blown 
through with oxygen, The tuyere is located in-the lewar part of ths tonverter, 

A flexible hose is connscted to it from tna reducer of the delivery ramr, to ‘ 
which 0, cylinders are connected, Cas* tron having a temperature ci i1,300-1,400°C 
is poured into ths converter, heated up 69 600-700 °C and tilted at an anzie of 
30°, 0,, is supplied scmewhat earlier than tna convertsar te turned into the 
vertical position, The bicwing conditions ars datarmined hy tne nacessary 
quantity of C (generally in the zcurse of €-10 minutes at 4 pressure of 5 at.). 


Translator's note: This is the full transiaticn of ths original Russian abstract, 
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Investigation of tubbling in deaerators. Trudy MEI 106252 143~155 
155. (Feed~Water purification) (MIRA 9:7) 
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BRLINSKIY,; A.Ya., kand. tekhn, nauk; YELIZAROV, D.P., kand. tekhn. nauk. 


Yeod-water pumps for electrical power plants ¢ super-high and super- 
critical parameters, Teploenergetika 4 no. 1278-81 D '57. 
(Mlectric power plants) (Pumping machinery) (MLRA 10111 
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: E194/E484 
AUTHOR: Yelizarov, D.P., Candidate of Technical Sciences 
= —— ee 
TITLE: Stresses in the Walls of a High-Pressure Steam Pipe 


During Heating 
PERIODICAL: Teploenergetika, 1960, No.12, pp.19-23 


TEXT: The tests described in this article were made on the main 
steam piping of a once-through boiler type 67- Cf (67-SP), a 
schematic diagram of which is shown in Fig. The steam pipe was 
273 x 28 mm diameter, was made of peiclitichsteel grade 12MxKd 
(12MKh) and operates with steam conditions of 100 atm and 510°C. 
The piping assembly has two fixed supports on the section 
investigated and the other eight supports have various kinds of JS 
flexibility. There are three branch pipes. Before the tests, 
calculations were made of the self-compensation of the test 

section of pipework by the elastic centre method. Calculations 

were made of the referred stress due to self-compensation and 

internal pressure at piping sections near each of the fixed supports 
assuming that with the piping cold the compensation stresses are 


zero, see tables. No allowance was made for erection tension, 
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Stresses in the Walls of a High-Pressure Steam Pipe During Heating 


the influence of branch pipes or the weight of the piping itself. 
Besides the stresses due to self-compensation and internal pressure 
there aro additional stresses due to temperature differences in the 
pipe walls. The causes of the main types of such temperature 
difference are discussed. Amonst others, there is a radial vA 
temperature difference in the piping which may be sub-divided into 
static and dynamic components, the dynamic component arising only 
during transient temperature conditions, The radial temperature 
difference in the steam pipe wall causes additional tensile, axial 

and tangential stresses at the external surfaces and a formula is 
given for their calculation. The experimental equipment is 

described, particularly the mechanical tensiometers, made of the 

same metal as the pipework to avoid differential expansion, with 

one end fixed to the pipework and the other resting on a roller 
carrying a pointer, see Fig.2. The instrument for measuring 
tangential strain illustrated in Fig.3 operates on a similar 
principle, The placing of the various tensiometers on the piping 

is described, Before the main tests were started, the tensiometer 
Card 2/5 
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readings were checked by comparing them with calculated stresses 
due to internal pressure oF during hydraulic tests of the cold 
piping. The main difficulty in using the tensiometers was in 
making temperature corrections, The temperatures were measured 
manually with a portable potentiometer by a single observer and 
this took a great deal of time and, therefore, in working out the 
results all the temperatures had to b2 referred back to a reference 
time, This affected the tensiometer error. Nevertheless, the 
results may be considered acceptable, se6e graphs of Fig.5, which A 
-shows stresses in the wall of steam piping at the external surface | 
during heating and cooling. The pipework was heated up three 
times and cooled down twice and the agreement between the results 
is good. However, as the method of temperature measurement was 
not. entirely satisfactory it was not possible carefully to follow 
the stresses during transient temperature conditions. The total 
axial stress on the upper surface of the tubing at the position of 
measurement was nearly zero apparently because the measurements 
were made near a bend and the upper surface of the tube was then 
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put under compression during heating whilst the internal pressure 
applied tension, the two practically compensating one another, 
This is confirmed by measurements of vertical displacement of two 
points on the steam piping by means of special reference points 


fixed at the spring supports, see graphs of Fig.6, The 
experimental values of the stresses plotted in Fig.5 are somewhat 
higher than the calculated values. The tangential stress due to — 


internal pressure and the radial temperatura difference, even on 
uninsulated steam piping are 2.88 + 2.5 = 6.38 kzg/mm2 by 
calculation as against 7 to 8 kg /mm2 by test, The axial stress 

on the most highly stretched part allowing for radial temperature 
difference is 4% + 2.5 = 6.5 kg/mm@ by calculation and 6 to 7 kg/mm? 
by test, The difference is apparently due to additional stresses 
not allowed for in the calculation, for example, those due to 
temperature difference around the circumference of the piping. 

It is of interest to compare the stress values obtained with the 
strength characteristics of steel grade 12MKh under these conditions. 
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Stresses in the Walls of a High-Pressure Steam Pipe During Heating 
The calculated value of the yield limit of steel 12MKh at a 


temperature of 510°C at 16,6 kg/mm? and the long-term ultimate 
strength at 510°C for 100000 hours is 12 kg/mm2, Thus, the I 


permissible limits, There are 6 figures, 1 table and 2 Soviet 
references. 


ASSOCIATION: Moskovskiy energeticheskiy institut 
(Moscow Power Engineering Institute) 
eh et 


Card 5/5 


Seer ert es: 


CIA-RDP86-00513R001962610010-5" 


PRS aay 
if Heel iad sashees ; 
MHirc Sp thd : ae sare 


APPROVED FOR RELEASE: 03/15/2001 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5 


sitsoUney OT Se ek Wis ey Baga AUE 1 RCS UR MUN ee EH SI PO Gon eu ee Ree enn oes ep aS Son ate Bea ee penis RE eas | 


YELIZAROV, D.P., kand,tekhn, nauk 
i ee 


— 


Calculation of the permissible heating rate of steam pipes. 
Teploenergetika 8 no.3:80-85 Mr '61,— (MIRA 14:9) 
(Steam pipes) 
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Temperature stresses in steampipes made with 12KhM¥ steel in 
case of heating. Teploenergetika 9 no.10:59-64 0 '62, 


1. Moskovskly energeticheskily institut. 
(Steampipes) (Thermal stresses) 
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wire resistance strain gauges, the former being applied in the 

entire steam-temperature range studied (20 + 520 Cc), the use of | 

the Latter boing restricted to tomperatur cs below 400 “C. Only 

the axial strains € were measured, tuo corresponding axial strosses. 

‘being given by: i oo a: 
= —z le, + pe,) Mes i _ (1) 

1- + eee wie sa 2 oh a 
where E dis the olastic modulus, the Poisson ratio and £, 
the tangential ¢rain- Approximate values of € were obtained 
from Eq. (3), the magnitude of the tangential skress o%, boing 
preliminarily determined from: 


——_—_- ; (4) 


a 


where p is the stoam frequency (eg/eom) and f is the Orde/dede 


ratio, equal in the present case to 1-33. Measurements were .. 
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conducting during the warming-up stage Lasting about 140 he. In... 
addition to axial strength in the critical parts of the sateam~ ; 
supply line, the temperature and rate of heating of the pipe walls, 
steam pressure, load on the generator ond sevoral other parameters 
vere vecorded. The sunmarized rgsults are reproduced in Figs 31 
where the axial stress o (icg/imm™) in the pipe is plottad against: 
the test temperature (o °C), curves 1 and 2 rolating, respoctivoly, 
to results given by the wire resistance and mochanical strain 
gauge. ‘The recorded value of 9G, at 520 ,C was 5 kg/mm; taking WA 
the calculated value of 94 as 4.5 ke/um, the shoar stress 
w= 0 and the radjal stress on the wall surface 9, # O,a. 
value of 4.77 kg/mm was obtained for the roduced stress in. the 
tube. Since the pegmissible stress in austenitic steol tubes at |" 
570 VC. de Fe? kg/mm” , the results of the present investigation. show 
that cracking of the welded joints cannot bo attributed to. Jt ; 
excessively high, thermally-induced strosses- Failures.of the , 
welded joints are probably caused by a combination of factors, 
including the weakening effect of.the welding operation on the’ 
heat-atfeeted zone and the presence in this zone of additional, —. 
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Stresses arising in the heating of a stemapipe from eiistenitic te 
Teploenergetika 10. no.226%-73 F '63, - (MINA ts 


1. TSentral'nyy nauchno-issledovatel'skiy institut tekhnologii 1 
mashinostroyeniya 1 Moskovakiy energeticheskiy institut. 
(Staampipes) .(Fipe, Steel) 
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Tensiometer for determining metal stresses at high 
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1. Moskovskiy ordena Lenina energeticheskiy institut. 
(Tensiometers) 
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Teploenergetika 11 no. 1: 28-32 Ja '64. 


1, Moskovskiy energeticheskiy institut. 
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BSTRACT: ‘The high temperature coefficient of linear expansion and the | 
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Each block of the unit, with a power 
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AUTHORS: Yelizarov FP, Voy and Yurkov, Yu. A 


TITLE : ~ms Spectra of Phase-Keyed Signals4 
PERIODICAL: Blektrosvyaz' , 1959, Nr 10, PP 14-22 (USSR) 


ABSTRACT: To solve problems arising in telemetric and other systems, 

in which the phase of a carrier oscillation is "keyed", 

4t is of practical importance to know the spectrum 
characteristics of pulsed and continuous oscillations, 
which are phase-keyed in various ways. {The problem is 
formulated as follows: it is required to find the Pa 
spectrum of a gingle-pulse, of a series of pulses, or a 
of a periodic train of pulses, the duration of each 
peing %, and the oscillation within the envelope - the 
contained oscillation - being harmonic. Also, during 5 
the time t the phase of the contained oscillation changes 
by a step q times and remains unchanged for 4 time Ty 
petween steps. In the general case, the value of the 
phase after each step can be written in the form 

ony « i@, where 4 can take any value, positive or 

negative, the total number peing q. in the case of a 

periodically phase-keyed signal, the values of i in 

Gard 1/4 each pulse repeat in the same sequence, If in the 
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periodic train, the repetition frequency of the pulses F 
is made equal to ~/t, then this pulse train becomes a 
continuous, phase-keyed signal. Depending on whether 

the signal is a periodic or an aperiodic function, then 

5. the Fourier series or the Fourier integral respectively | [i 
if used, he formulae produced are applicable to any ue 
shape envelope and any non-random keying law, but for 
clarity the Authors choose as examples signals with 
' pectangular envelopes and step changes in phase, in which 

i takes the values 1, 2, 3,020, Qe The Authors first 
consider phass-keyed, aperiodic functions, consisting 
of either a single pulse or a series of pulses. The 
general expression for any component can be written 


f(t) = P,(t) gin (wt it 7) 
where k k 
ae Ta ~ ’ 
asl a=] 
Card 2/4 £,(t) = 0 outside the given interval, ani k= 1, 2, .., 4 
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is the number of the pulse component; F(t) is the 
function describing the envelope, and 0, is the initial 
phase of the contained oscillation. The spectrum for 

a single pulse is given in Eq (3), and for a series 

of p pulses in Eq ¢5) and (6); Eq (5) is applicable when 
p is odd, and Eq (6) when p is even, Next is investigated 
the spectrum for a periodic train of pulses of the type 


£1(¢) = Fy(t) sin (ut + ©,) when 0¢ t<7; \ 
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er << +< 27 + t and so on 
f£, (+) = O outside the given interval 
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1 and is a whole number. The spectrum is 

aiitten in several forms (Eq 10 to 13), The general 

formulae obtained are mplied to sixteen particular 
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| TITLE: Methods of measuring dissociation cross-sections of HY fast ions 
passing through gas tar gets 


SOURCE: Pribory* 4 tekhnika eksperimenta, no. 2, 1964, 126°127 


TOPIC TAGS: cross section, dissociation cross section, hydrogen jon 
dissociation, hydrogen ion dissociation cross section, collision chamber, — } 
gas target 

~ ABSTRACT: To obviate the difficulties in selecting slits in the dissociation 

: erogs-section measurements, & New arrangement (see Enclosure 1) is suggested’ oY age 
in which the currents are measured directly in the callision chamber. The “ 
hydrogen-ion beam is admitted into the analyzer chamber ACh through slit S, - 
The collision chamber GCh is separated by a partition which helps in trapping 
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; extraneous ions. Both chambers are traversed by a magnetic field produced by 
> an electromagnet, The beam focused with a 90° deviation passes slit S,. The 
initial ion-beam current is measured immediately beyond S, by a retractable . 

receiver n, The proton current i,, is measured by a receiver P. A 100-key : 
” -hydrogen-ion beam was passed through 4x'8- and 3x 10-mm slits, respectively, 
_ The current measured was 25 microamp; pressure in the collision chamber, 

* (3,5~15)x 10°F torr: total cross-section, 6.3%107'© em? Per molecule, and 

£21.21, Orig. art. has: ] figure. ; Rg 
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(Mine ventilation) 
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YELIZANOV, Nikolay Fadoroviohs GERTSENOVA, K.!v, rods; KOMAR'KOVA, 
aeaoraen °c} Mes" Fed. izd~vaz HOMANOVA, V.V., tekhn, red, 


[Textbook for operating a multiplex] Posobie po rabote na rul'ti- 
plekse. Moskva, Geodezizdat, 1962. 170 p. (MIRA 15:7) 
(Photogrammetry ) 
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PERVOZVANSKIY, V.V.; YELIZAROV, N.F. 
Ne ee aetna 
Stereotopographic surveying 4n wooded regions. Geod. i kart. no.1: 
31-39 Ja ‘62. (HIRA 15:1) 
(Aerial photogrammetry ) 
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VASIL'YEV, ¥.M.; AVILOY, A.A.; ALMAZOV, A.D.; BALASHOY, A.Y.; VOLKOY, 4.H.; 
_YELIZAROY,_1.4.; LAPUTIN, A.Ya.; RYABOV, V.H.; SABUHAYEY, V.3B.: 
SAMARIN, D.A.; SUETIN, V.A.; KHERSONSKIY, Kh.N.; TSATEL'MAY, F.Y.; 
‘GORBACHEVA, N.A,, redo; TRIPOL'SKIY, L.G., reds; MANINA, HM.P., 
tekhn. red. 


{The angler's reference book] Nastol'naia kniga rybolova-sportsmena. 
Moskva, Gos.izd-vo "Fizkul'tura i sport,* 1960. 237 p. 
(Vishing) (MIRA 14:1) 
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